Attitudes and beliefs about menstruation can place restrictions on menstruating women and girls, limiting their ability to fully participate in community life, education and employment. This paper presents evidence on menstruation-related beliefs contributing to restrictive practices in Papua New Guinea (PNG), Solomon Islands (SI) and Fiji. Focus group discussions and interviews were undertaken with 307 adolescent girls, women and men in a rural and urban site in each country. Data were analysed using an inductive thematic approach. Participants described a range of attitudes and beliefs that restrict the behaviour of menstruating women and girls. Themes include the belief that menstrual blood is 'dirty'; that when menstruating, girls and women can bring 'bad luck' to men; secrecy and shame associated with menstruation; and beliefs about the impact of certain behaviours on menstruation and health. Restrictive practices were more frequently reported in PNG and SI than Fiji, and more common in rural compared with urban sites. Some restrictions, such as avoidance of household chores, were perceived as desirable or driven by women themselves. However participants identified other restrictions, such as not being able to attend church or hygienically wash menstrual hygiene materials, as unwanted, in some cases impacting on participation in school, work and community life. Education initiatives guided by women and girls, implemented by local stakeholders and grounded in a sound understanding of specific contexts are needed to address discriminatory attitudes and beliefs that contribute to unwanted restrictions, and to support enabling attitudes and beliefs regarding menstruation.
Introduction
In order to manage menstruation effectively and hygienically, girls and women need access to information about the menstrual cycle and how to manage it effectively; clean, affordable, a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
The majority of the available evidence on menstrual health comes from studies conducted in Asia and Africa, and there is limited published literature on the challenges and barriers to managing menstruation in the Pacific. Due to the distinct and diverse cultures and geographies found within the Pacific, it is likely that the challenges faced by women and girls in this region differ from those in Asia and Africa. To address this gap, we undertook a formative study to inform MHM programming in Fiji, Papua New Guinea (PNG) and Solomon Islands (SI). These three countries were chosen to provide a snapshot into the barriers to effective MHM in Melanesia. This is the first qualitative multi-country study on menstrual hygiene in the Pacific, and importantly includes the perspectives of predominantly underrepresented groups in the MHM literature including women in informal employment, girls not attending school and women living with a disability.
The purpose of this paper is to describe menstruation-related attitudes and beliefs that contribute to restrictive practices in PNG, SI and Fiji; the impact of these restrictions on the lives of women and girls; and associated implications for programming. The findings presented here are part of a broader study to explore the challenges experienced by women and girls in managing their menstruation, and whether these challenges make it hard for them to equally participate in school, work and community life.
Methods

Study setting
The study was conducted in one urban and one rural community in each of the study countries. SI, PNG and Fiji are culturally diverse Pacific Island nations with strong Melanesian ancestry. The majority of people in PNG and SI identify as Christian [32, 33] ; over 60% of Fijians are Christian and the majority of Fijians of Indian descent (comprising 37% of the population) are Hindu [34] . SI and PNG face significant economic and human development challenges [35, 36] . Fiji by comparison has made greater advancement in economic and human development indices [37] . As a region, the Pacific has some of the lowest WASH coverage in the world. Access to basic sanitation services, such as improved toilets not shared between households, is particularly poor in PNG (55% urban and 13% rural) and SI (76% urban and 18% rural) [38] . Gender inequality is a critical development issue in each of the three countries, and women and girls in the Pacific experience some of the highest rates of gender-based violence in the world [39] .
Study design
For this formative qualitative research project, we undertook focus group discussions (FGDs), in-depth interviews (IDIs) and key informant interviews (KIIs) with a purposive sample of adolescent girls, women and men.
The content of FGD and interview question guides was informed by the Ecological Framework for MHM [40] and a review of relevant literature [41] . Topic areas explored socio-cultural norms, attitudes and beliefs related to menstruation, and how these influence the management of menstruation for girls and women. Question guides were developed by the study team in Melbourne and then reviewed and finalised in collaboration with the local research teams in each country. English question guides were translated into local language/s and back-translated into English to confirm accuracy.
FGDs included a number of participatory activities to stimulate discussion such as: body mapping, community mapping, the Ten Seed Technique [42] and drawing of an 'ideal' latrine [43] . All FGDs were sex-segregated with efforts made to ensure homogeneity of socio-economic status, community hierarchy and age (although this was often difficult in practice) to ensure that all FGD participants felt comfortable to openly share his or her thoughts and opinions.
Participant recruitment
One urban and one rural research site was selected in each country based on pre-existing relationships between the local research partners and these communities. Local researchers identified communities with whom their previous engagement ensured a high level of trust and allowed them to easily identify participants from each of the predefined participant groups: adolescent girls / young women attending and not attending school; women working in formal and informal work settings; men; girls/women identified as being particularly vulnerable; vendors selling sanitary products; employers; teachers; health workers; and community leaders. These participant groups were selected in order to gauge a wide range of community perspectives on menstruation and related challenges and restrictive practices. A Community Engagement Officer from the local research team visited communities at each site to explain the objectives and proposed methodology of the research and gain permission from community leaders to undertake the project.
Individual participants were identified and invited to participate in interviews or FGDs once community permission was gained. Following community engagement processes (explained below) individuals were then selected on the basis of their availability and willingness to consent and take part in the study. Community Engagement Officers identified one school, one formal workplace and one informal workplace in each site; all School Principals and Organisation Heads (for formal workplaces) agreed to participate. Participant Information sheets were then distributed to female students from one class and female employees in each workplace. Efforts were made to ensure that one FGD with older schoolgirls (aged [17] [18] [19] and one with younger schoolgirls (aged 14-16) was undertaken in each country. Due to the requirement for parental consent for adolescent girls attending school, only girls whose parents had signed the consent form and who agreed to consent themselves were able to participate in the FGDs. At formal and informal workplaces, individual women self-selected to participate in the project. The Community Engagement Officers and community leaders also identified young women not attending school and men from the community who were provided with information about the purpose of the project and the requirements for data collection. All young women and men who volunteered to participate were included in the FGDs. Participants for KIIs were recruited from participating schools, workplaces and communities, as well as local health centres and shops. The Community Engagement Officer also contacted local disabled person's organisations to identify women living with a disability in each country and invite them to participate.
Data collection
The research team collected data between October 2016 and March 2017, with staged data collection in SI, Fiji and then PNG. Local staff employed by local research organisations and bilingual in English and local language/s collected the data. Three of the authors (LN, YM and CH) provided three days of training to all data collectors on the background and purpose of the research, the principles of qualitative data collection including the roles of facilitators and note takers, use of participatory tools and ethical considerations. Data collectors conducted interviews and FGDs in local languages (SI Pidgin; Fijian or Hindi in Fiji; Tok Pisin in PNG) or English, according to participant preference, and all discussions were digitally recorded. Facilitators were always the same sex as FGD or interview participants. In some cases, data collectors had pre-existing professional relationships with study participants (such as in the case of interviews conducted with health professionals). Data collectors transcribed and translated audio recordings verbatim into English.
The local research team undertook all FGDs and interviews in private locations to maximise confidentiality. Teachers and girls attending school participated in data collection activities in classrooms or teachers' offices; FGDs with women in formal workplaces and KIIs with employers took place in offices, meeting rooms or specifically hired conference rooms; FGDs with men and young women not attending school were conducted in specifically hired venues within or nearby the community; IDIs with vulnerable/marginalised women were undertaken in private rooms or spaces, and the remaining KIIs took place in locations identified by participants themselves for convenience and privacy.
The research team conducted a total of 31 FGDs, 8 IDIs and 34 KIIs across the three countries. FGDs lasted between 60 and 90 minutes, IDIs up to 60 minutes and KIIs between 30 and 60 minutes. The number of FGDs and interviews was limited to two or at most three with each participant group in each country (one in each site) due to logistical and financial constraints. A summary of participant groups and data collection methods are presented in Table 1 .
Every effort was made to keep ages similar within FGDs with adolescent girls, in order to ensure younger girls felt comfortable sharing their opinions. However, in practice this was difficult to control for, particularly among adolescent girls not in school in PNG. Once participants for these FGDs came to the site of data collection, the research team decided that it would not be ethical or feasible to turn them away; therefore FGDs with adolescent girls not in school in PNG included young women up to the age of 29 years. 
Ethical considerations
Data analysis
The authors (LN, YM and CH) undertook preliminary data analysis during fieldwork. This involved daily debriefing with the local research team where detailed field notes from data collectors were discussed and emerging themes identified. Researchers amended question guides with the addition of specific probes to draw out themes requiring further exploration; the overall topics within the guides were however not altered. Once data collection was completed, all data were transcribed verbatim into local languages from recordings and translated into English. Using an inductive approach, the senior author (LN) familiarized herself with the data by reading each transcript before developing and refining one coding framework for all three countries. The coding framework was tested and revised in collaboration with two members of the research team (CH for SI and Fiji; and YM for PNG) before the three authors (LN and CH for SI and Fiji; LN and YM for PNG) systematically applied the coding framework line-by-line using qualitative data management software NVivo 10 (QSR International) for PNG and Fiji, and manual coding for SI. The authors then organised these codes according to overarching themes [44] and examined similarities and differences among participant groups and across study sites (urban and rural and across countries). Data were triangulated between relevant participant groups as well as across study sites and countries. For example, between FGDs with girls in school, KIIs with teachers, and FGDs with women in formal/informal employment, to allow for triangulation of data between students and teachers, but also between young women and older women.
The themes explored in this paper emerged from the data and were not preconceived prior to data collection. Themes were identified based on study findings and were chosen for inclusion because of their contribution to understanding the menstruation-related restrictions placed on women and girls. 
Total participants 307
FGD, focus group discussion; KII, key informant interview; IDI, in-depth interview; PNG, Papua New Guinea; SI, Solomon Islands. a Such as women living with a disability, experiencing violence, socio-economically disadvantaged; young mothers and young married girls. b Data not collected.
https://doi.org/10.1371/journal.pone.0208224.t001
The team leader (LN) produced a summary of findings that was reviewed for accuracy by the local researchers and shared with communities and stakeholders at the conclusion of the data collection in country. Once formal data analysis had been completed using the transcripts, LN shared a detailed report with findings and recommendations at an in-country workshop, affording an opportunity for key stakeholders and local researchers to provide feedback.
Results
Participant characteristics
Three-hundred and seven participants were recruited (246 female and 61 male) from the following stakeholder groups: adolescent girls / young women attending and not attending school; women working in formal and informal work settings; men; vulnerable or marginalised women; vendors selling sanitary products; employers; teachers; health workers; and community leaders. As outlined in Table 1 , the majority of participants were female (80%), and ages ranged from 13 to 26 years for girls in school, 13 to 29 years for girls not attending school, 19 to 61 years for women and 23 to 70 for men.
Participants described a range of attitudes and beliefs that restrict the behaviour of menstruating women and girls across the three countries. These attitudes and beliefs can be categorised into four overarching, and often interacting, themes: the belief that menstrual blood is 'dirty'; the belief that menstrual blood and menstruating girls/women can bring 'bad luck' to men and boys; the shame and secrecy that surrounds menstruation; and beliefs about the impact of certain behaviours on menstruation, health and well-being. Overall, these attitudes and beliefs, and the consequent behavioural restrictions, were more pronounced in PNG and SI when compared with Fiji. We consider each of these themes in turn, describe the restrictive practices associated with the beliefs and attitudes identified, and explore the reported impact that such restrictive practices have on the lives of girls and women. An overview of the main themes and associated restrictive practices is presented in Table 2 by country and site.
Menstruation is 'dirty'. All participant groups in SI and PNG perceived menstrual blood and menstruating women and girls as 'dirty' and 'unclean'. As a consequence of this belief, some women and girls were prevented from, or chose to refrain from, household tasks such as food preparation, cooking and housework while menstruating. Indo-Fijian women of Hindu faith held similar beliefs, and reported that menstruating women should not cook food for their husband if he is a priest, or touch food being taken to the temple.
When women in PNG and SI were asked how they felt about restrictions on daily living activities such as cooking and cleaning, attitudes were mixed. Some accepted the restrictions as part of traditional culture or customs, some welcomed the time away from household responsibilities, while others stated that being prevented from undertaking certain tasks was a 'waste of time' and could be incredibly 'boring'. Several female participants in urban SI reported a preference for not cooking or handling food while menstruating, seeing it as a break from chores. Women and girls in PNG also stated that these traditional restrictions on cooking and housework were becoming less common and were often not adhered to, particularly in urban areas.
Beliefs about menstrual blood being dirty were often interconnected with beliefs and fears about menstrual blood bringing bad luck to men and boys. In rural and urban settings in PNG and SI, participants commonly believed that food prepared or cooked by menstruating women is harmful to men and boys, causing them to age faster or making them sick.
They are dirty and you know they have a . . . cultural belief. They think that you make the men . . . and the male sibling in the house . . . you know the food you touch makes them sick and they get older quicker and they don't have the strength to work, you make them weak so . . . they won't be . . . like physically active in doing men's work . . . that's the belief. (KII Female health worker; urban PNG).
Men and women from all three countries described a traditional restriction on sexual intercourse during menstruation. It was unclear whether this restriction was adhered to in SI and Fiji, although some men in PNG reported that sex was still practiced when their partners were menstruating. There was also a suggestion by men in urban PNG that a woman should notify her partner if she is menstruating to avoid misunderstanding, so that the man knows why she is declining sex and does not 'start beating' her.
In SI and PNG the traditional restriction on sexual intercourse was generally linked to beliefs about women being dirty or unclean during menstruation and causing harm to men, although in PNG some men believed a woman was at higher risk of becoming pregnant when menstruating. Some men in Fiji believed that sex during menstruation should be avoided because of an increased risk of acquiring sexually transmitted infections. In Fiji, many respondents, including community and religious leaders, cited the Bible's Book of Leviticus as a rationale.
It is written in the Bible-do not approach a woman during her uncleanliness period. (FGD Men, rural Fiji).
Some women in rural SI described not being able to attend church when they were menstruating because they were 'dirty'; others suggested that church attendance is acceptable, as long as women sit at the back on a bench allocated for menstruating women and do not deliver Bible readings or take Holy Communion. It was unclear whether women imposed these restrictions upon themselves or whether other churchgoers or church officials dictated them. 
Menstruation and health-related beliefs Avoidance of specific food and drinks Men in rural SI believed that not attending church while menstruating was a preference among women, relating to the challenges in managing bleeding without access to good quality sanitary products. However, women in rural SI commonly viewed not being able to attend or fully participate in church as an unwanted restriction, and there was a feeling of embarrassment at having to sit at the back of the church because that would make it obvious to others that they were menstruating.
One challenge is that when menstruating we are not allowed to attend church. I don't feel very good about it. Most [Christian] women would feel the same. (FGD Women in informal employment; rural SI).
Indo-Fijian women of Hindu faith also described not being able to go to temple or pray at home while menstruating. This was described as an unwanted restriction for some, while others accepted it as part of their religious beliefs. One healthcare worker reported that Hindu women would take the oral contraceptive pill to delay menstruation in order to attend important religious ceremonies.
Menstruation and menstrual blood brings 'bad luck'. Among participants in PNG and SI, exposure to menstruating women or menstrual blood was traditionally believed to cause bad luck for men and boys, negatively impacting their health and physical strength and ability to hunt, fish and play sports.
[L]ike when they [men] go for hunting, they will not kill anything, so they must keep away from the ladies (FGD Women in formal employment; urban PNG).
This belief traditionally restricted the mobility of menstruating girls and women, and male and female participants in PNG and SI mentioned that menstruating women were not supposed to 'sit close to men' or 'walk in front of men', and should avoid places where men or boys gather. These mobility restrictions are still observed by some, especially in rural settings.
She [a menstruating girl] is not allowed to meet her boyfriend (FGD Girls out of school; rural, SI).
Areas where boys usually gather, we [menstruating girls] don't go past that place (FGD Girls in school; rural, SI).
In some very remote parts of SI and PNG, women and girls reported staying in a separate women's house ('haus meri') every month for the duration of their menstrual period, although this practice is increasingly uncommon.
For us in [the] South too, if when you are having your period, you will leave the village and go live alone and also you will not eat from the same pot as those in your home. (FGD Women in informal employment, urban SI).
Beliefs about menstruation being associated with bad luck intrude on other parts of girls and women's lives. One female participant in rural PNG reported a belief that women should stay home from work altogether when they were menstruating due to their unavoidable proximity to men. Other study participants did not voice this perspective.
[W]e have a strong taboo here about menstruation where men are not allowed to stay close to women who are menstruating or even take food. When women are menstruating, the blood that comes out of their body gives out a really bad smell and especially women who are working amongst the men in the same office, it is not right due to the . . . taboo towards menstruation. Therefore women who menstruate should be given time off so they can stay home and rest. (IDI Female employer; rural PNG).
In PNG, some female participants said they must avoid work in the garden during menstruation.
She is not allowed to go to the garden because when women who are menstruating go to the garden, pigs destroy the garden. (FGD Girls in school; rural PNG).
A similar belief exists among women of Rabian culture (a small Fijian ethnic group with descendants from Kiribati; Rabian women in formal employment participated in FGDs at both the rural and urban sites in Fiji) who described not being allowed to pick fruit from plants because the plants would die. It was not clear from participants' responses whether this was an unwanted restriction or how much impact it had on their lives.
Some women and girls in rural PNG reported needing to wash commercial pads before burning them because the fumes (contaminated by menstrual blood) would otherwise be harmful to men and the community. This practice was also described in SI, where some explained it as a measure to reduce smell, while others related it to 'black magic'.
I wash it to remove the blood . . .in case when I throw it away . . . somebody . . . opens it and sees it . . .others will put a spell on it if anyone sees it . . .it's called 'arua' . . .something like that. (FGD Girls in school; urban SI).
Menstruation-related secrecy and shame. Study participants reported barriers to their ability to hygienically manage their menstruation. In rural and urban settings in SI and PNG, women and girls spoke of drying cloths used for managing menstrual bleeding outside on a line underneath a larger piece of cloth (out of direct sunlight), while others are more secretive and dry cloths inside the house.
In SI the stigma around menstruation holds particular significance for male and female siblings, compelling girls to be very cautious and secretive when managing their menstruation in order to ensure their brothers do not see menstrual blood or cloths. This limits when and where girls can wash, change and dispose their MHM materials.
It's not really a taboo but concerning custom-when we have our period our brothers must not see it. If they see you have your period and a stain on the clothes, you will give them money to show respect for disrespect because they see this. (KII Health worker; urban SI).
Women and girls in SI and PNG spoke of needing to be more secretive and discrete with their personal hygiene during menstruation, and many spoke of washing in the sea or taking a bucket of water to a private location to wash privately to avoid others seeing menstrual blood.
Sometimes we go to the sea to wash and rinse and then come to the tap stand to bathe ourselves. First the blood is cleaned in the sea so it is not seen at the tap stand. (FGD Women in informal employment; rural SI).
In PNG and SI, some female participants described staying home during their menstrual periods and avoiding interactions. This is often self-imposed and frequently relates to a fear of clothes being stained by menstrual blood or fear that others can smell menstrual blood. While some women and girls in rural parts of PNG are not allowed to work in the garden, one woman from rural SI described using the garden as a place to isolate herself from others while menstruating.
I feel frightened to go around and meet people because of the smell, so I usually go to the garden to stay away from people in the village. (FGD Women in formal employment; rural SI).
Particularly in SI and PNG, teasing and harassment of menstruating women and girls further exacerbated the shame and secrecy surrounding menstruation. Teasing and harassment by boys was reported by girls in all three countries but was much more common in PNG and SI. In some cases this had a detrimental impact on girls' ability to participate fully in school. In PNG and SI, girls reported being distracted from their school work due to a fear of staining their clothes with menstrual blood, and some participants in PNG reported that harassment by boys had in extreme cases resulted in girls leaving school altogether. This is a challenge where girls are teased and made fun of at school and sometimes girls leave school because of the way she is being treated because of her menstruation. (FGD Women in informal employment; rural PNG).
While teasing and harassment was less commonly reported in Fiji, some girls did describe harassment at school, linking it to bribes and absenteeism.
Oh they will tease us. And sometimes they will just come to you and will be like, 'I know what you have in your bag'. And through that they take money. You give me this and I will keep it as a secret. For some girls they find it fun, but some they find it embarrassing and some of them don't even come back to school for the next day. (FGD Girls not in school, urban Fiji).
Girls in Fiji also explained that the practice of 'spot checks' (random checks of school bags for items that are not allowed such as mobile phones) adds to this problem.
According to some participants, fear of teasing impacted on women's equal participation in work, primarily through self-imposed avoidance of male colleagues due to a fear that colleagues will smell menstrual blood.
I think in the office as well like trying to work with your male colleagues. Sometimes you will feel like they will say you stink. You would not want to go closer to them and talk to them. You want to be kept on your own. (FGD Women in formal employment; rural PNG).
Teasing and harassment also limits social participation for some women and girls in PNG. Girls reported choosing not to play with their friends due to a fear of being made fun of if their clothes became stained with blood. Others indicated that one reason they chose to stay home for the duration of their period was a fear of leakage and the humiliation and embarrassment associated with this.
The men interviewed suggested that teasing was related to a lack of knowledge about menstruation among men and boys. Adolescent boys were not interviewed as part of this project, therefore it was not possible to further explore their perceptions regarding menstruation and menstruation-related teasing.
Menstruation and health-related beliefs. Attitudes and beliefs around the impact of specific behaviours on menstruation, health and wellbeing more broadly were identified in all settings. Some female participants stated that fish, meat and other proteins should be avoided when menstruating-believing that these foods would make the menstrual flow heavier, or cause it to be more 'smelly'.
While beliefs leading to dietary restrictions were less common in Fiji, adolescent girls, women and healthcare workers commonly believe that drinking cold water would cause heavier blood flow. It was also perceived that bathing in cold water causes stomach cramps/ pain.
I am not allowed to drink iced water. And sour things. I just heard it from my mother. She told me not to drink iced water because it will make me bleed more. And eating sour things causes heavy bleeding as well. (FGD Girls not in school, urban Fiji).
I always advise them not to bath in cold water when they are menstruating, but to always bath in hot water. (KII Health worker, rural Fiji).
Menstruation-related beliefs also impact on personal hygiene practices. In the rural site in Fiji, girls not attending school reported that they do not wet their hair or swim while menstruating, because then 'they would not menstruate properly'. While many viewed these restrictions as positive, believing it would keep them in good health, some indicated that not swimming in the sea was a disadvantage, as they were unable to go fishing when menstruating. Women of Rabian culture mentioned not combing their hair during menstruation due to a belief that it would fall out.
Some Hindu Indo-Fijians also reported that menstruating women are not allowed to bathe or leave the home after 6pm, and reusable cloths hanging outside must be brought inside before this time, otherwise evil spirits will make them sick. This time point has general cultural significance for Indo-Fijians, for example children are not allowed to play outside after this time, but for women the restriction is followed more strictly during menstruation.
Discussion
Our study found that underlying attitudes and beliefs around menstruation contribute to behavioural restrictions among women and girls in PNG and SI, and to a lesser extent in Fiji. Fijian women and girls may have been less likely to experience and report menstruationrelated behavioural restrictions due to social and cultural changes and a move away from traditional lifestyles or simply cultural differences in the way menstruation is perceived between countries. While restrictions in all three countries seem to be followed less rigidly in urban communities, some restrictions continue to impact on hygienic and effective management of menstrual hygiene materials, consumption of specific foods and in some cases participation in school, work and community life for women and girls.
The stigma and secrecy that surrounds menstruation, and the consequent shame and embarrassment, can impact on women and girls' ability to hygienically wash and dry reusable absorbent materials [24, [45] [46] [47] [48] . Some of the girls and women in this study who were reliant on reusable materials reported drying materials out of direct sunlight to avoid other people seeing them. These findings are consistent with the existing literature; a survey in Afghanistan found that almost 70% of adolescent female research participants dried their menstrual cloths in the shade [5] . Not being able to hygienically dry reusable menstrual hygiene products in direct sunlight may increase the risk of reproductive tract infections, although definitive evidence for this link is lacking [16] . Where high levels of stigma and secrecy impede women and girls' ability to manage their menstruation with dignity, their basic human rights are compromised [13] .
Other restrictions had less of a clear-cut impact on household-level life. As seen in previous studies in PNG, restrictions on cooking, preparing food and performing household chores were common [49] . These restrictions may be positive and welcome, or negative and unwanted, depending on individual circumstances. Some women and girls perceived the avoidance of cooking and housework as beneficial, offering a welcome break from these responsibilities.
Some restrictions placed on menstruating women were not routinely adhered to, particularly as traditional lifestyles become less common. In PNG for example, men reported still having sex with their menstruating partners. This finding is consistent with another study in PNG, where women reported still having sexual intercourse while menstruating despite the cultural taboo, often under pressure from their male partners [49] . This finding by Vallely et al. and the insinuation from men in urban PNG in our study that women can only refuse sex when menstruating is suggestive of more systemic gender inequalities in this setting, including high levels of violence against women.
Beliefs that menstruation is 'dirty' and that menstruating women and girls bring bad luck to men and boys has impacts on the social lives of female participants in PNG and SI, particularly those in rural areas. In SI, women described feeling unhappy at not being able to attend church when they were menstruating, and some Indo-Fijian women expressed similar views about not being allowed to visit the temple. Bodily excretions such as menstrual blood are often considered unclean in Hindu faith, and comparable notions of menstrual 'impurity' have also been reported in some Christian communities [5] . Not being able to fully participate in church activities in a context where religion is an important part of everyday life impedes women's ability to participate fully in cultural and community life and reinforces adverse gender norms in which women are perceived as lesser.
The shame and stigma associated with menstruation, particularly in PNG and SI, occasionally led to women and girls choosing to withdraw from community life while menstruating. Avoiding men and boys was traditionally associated with beliefs that menstrual blood is 'dirty' and brings bad luck, however participants in this study reported that more recently such avoidance relates to poor access to good quality absorbent products and a consequent fear of smelling bad, leakage, staining clothes, and harassment. While women and girls may themselves decide to withdraw from community life and not participate in activities such as playing with friends, it is the underlying shame and stigma surrounding menstruation that prevents women and girls' full participation, entrenching isolation and stigmatisation during menstruation. Evidence of the impact of menstruation-related shame and stigma is lacking, however literature from other disciplines suggests that stigma can have a significant detrimental impact on the lives of individuals and if not adequately addressed can impede the effectiveness of programmatic solutions [50] .
In rural parts of PNG and SI, some women and girls stay in separate houses for the duration of their menstruation. While this may impede women and girl's ability to participate in community life, findings from a study in Eastern Indonesia suggest that living separately from men while menstruating can also be considered an important opportunity to spend time with other women and to rest [17] . The findings from our study did not conclusively indicate the impact of this traditional separation of menstruating women.
Our study finds that negative attitudes and beliefs around menstruation contribute to feelings of shame and embarrassment that can impact on participation in school. For example, teasing and harassment of menstruating girls was described in all three countries. Participants suggested that this contributed to absenteeism from school and some described reduced active participation in class activities for fear of being harassed. Adolescent girls appeared to be particularly vulnerable to teasing by boys at school. A study among schoolgirls in rural Kenya also found that harassment by boys-and in some cases male teachers-was common, adding to feelings of fear and shame [47] . Schoolgirls in Ethiopia, Tanzania, South Sudan and Zimbabwe also report being teased, humiliated and harassed by boys at school during menstruation [12] . The available evidence suggests a correlation between poor MHM and school absenteeism, however robust data on the effectiveness of MHM interventions on attendance at school are lacking [51] [52] [53] . Regardless of the impact on school attendance, teasing and harassment can have serious implications for mental health and gender equality [4, 13, 54] .
Fear of staining and leakage was also reported to impact on girls' attendance at school on days of heavy bleeding and potentially affect their ability to concentrate and participate in class. It is important to note that reduced participation and absenteeism from school is likely due to a range of factors including poor access to good quality absorbent materials, menstrual pain and inadequate WASH facilities, with stigma and shame being only one of the contributing factors [12, 22, 23] .
The shame and secrecy associated with menstruation also had an impact on women's participation in the workplace. Women in rural PNG described avoiding male work colleagues due to a fear of staining, leakage and the 'odour' associated with menstruation. Importantly, discriminatory attitudes towards menstruating women and girls were not the only factor affecting participation in employment. Particularly in rural PNG and SI, a lack of water and sanitation facilities that meet the needs of menstruating women and poor access to good quality sanitary products also reduced work attendance and meaningful participation. There is limited evidence on the quantitative and broader implications of inadequate MHM on participation in the workforce and the consequent economic impact of reduced attendance at work; further research into this area is warranted.
Implications for programming
Behaviour change communication and community-level education integrated across a range of sectors have the potential to shift some of the discriminatory attitudes and beliefs that lead to unwanted behavioural restrictions [53] . Utilising key influencers such as community and religious leaders is critical for ensuring maximum reach and uptake [4] . The provision of accurate information about menstruation both in the community and in schools, targeting both students and parents, may also help to address underlying social norms around menstruation that impact on women and girls. Men and boys must be included in education efforts, as key change agents to tackling harmful gender norms and stigma linked to MHM. A particular focus on reducing teasing and harassment is important to include in school-based education for girl and boy students.
All programs aimed at improving women and girls' health, education outcomes and economic opportunities could also incorporate an MHM component, taking into account pervasive cultural and social norms. Quality comprehensive MHM solutions call for effective community engagement approaches and multi-sectoral collaboration including gender, WASH, sexual and reproductive health, education and disaster response. In particular, it is imperative that local women and girls are meaningfully involved in any project impacting on MHM. As well as raising awareness and providing information about this important topic, programmatic approaches should also allow for women and girls to maintain their desired level of privacy when managing menstruation. This could be achieved through improvements in WASH facilities and increasing the accessibility of appropriate MHM materials, thereby reducing fears of leakage and smell. Reusable, internal products such as menstrual cups have been shown to be acceptable in Nepal and could be considered for the Pacific [55] .
The restrictive practices highlighted by this study vary in public health and individual importance; this needs to be accounted for when considering the implications of the research for programming. For example, some restrictions (such as avoidance of iron or protein rich foods) may have a negative impact on physical health; some (such as restrictions on participation in religious events) may impact mental health or social inclusion, while other restrictions may be more benign in their impact (such as restrictions on combing hair); however all restrictions contribute to perceptions of women and girls as 'other' and lesser. When considering the implications of this research for programming interventions, it is sensible to prioritise addressing those restrictions having the most negative health or social impacts as well as those that are most important to women and girls. Such efforts need to be grounded in a solid understanding of contemporary local culture and context. What works in one setting will be considerably different to what works in another, and contexts are dynamic. Considering that not all behavioural restrictions are unwanted, and many are becoming less commonly practiced, a nuanced approach that engages local women and girls in program design, implementation and evaluations are needed.
Our study has several limitations. This research only took place in two sites in each country, and the cultural and ethnic diversity, differing expressions of gender inequality and the vast geographic spread of communities should be acknowledged when interpreting the findings. As a qualitative study, the results should be considered in context and not interpreted as being representative of the population as a whole. There is also a degree of sampling bias associated with convenience sampling which could have impacted on participants' responses to our questions, potentially by exacerbating social desirability bias or alternatively by increasing the honesty and openness with which participants responded, due to the existing relationships with local research organisations. Identifying communities through these existing relationships with local researchers was the most practical approach to research in these contexts. Data collection did not occur to the point of 'saturation'. Rather, the sample size (both the number of study sites and individual participants) reflects a pragmatic approach and the need to balance strong research with the financial realities of undertaking fieldwork of this nature. While every effort was made to include participants from similar age groups in each FGD, this proved challenging in practice and the broad age range in some FGDs may have impacted on participants' desire to openly respond to questions, particularly for the younger girls or women. A further limitation is that we were not able to include all key stakeholder groups in this research project; in particular adolescent boys' voices are missing from the narrative. This overall project aimed to understand how women and girls in PNG, SI and Fiji manage their menstruation, including the barriers and challenges, the impact on school and work, and potential opportunities for improvements. Due to the specific nature of the research aims, we were limited in our ability to comprehensively explore all menstruation-related cultural and social norms and taboos.
Conclusion
Participants in PNG and SI, and to a lesser extent Fiji, reported social, cultural and religious beliefs and attitudes that contribute to behavioral restrictions for menstruating women and girls. These restrictions impact on their ability to manage menstruation effectively and with dignity, and fully participate in school, work and broader community life. While some restrictions may be desirable or self-imposed, others are unwanted and detrimental to the health and wellbeing of individuals and communities. The negative impacts of restrictive practices include exacerbation of shame and stigmatization, prevention from participating in religious activities, and potentially absenteeism from work and school. Further research is needed on menstruation-related restrictive practices in the Pacific, with a particular focus on the physical and psychological health and gender equality impacts. Deeper exploration of the quantitative impact of inadequate MHM on women's participation in the formal and informal workforce would also be beneficial; for example lost productivity from menstruation-related absenteeism. Discriminatory attitudes and beliefs towards menstruation could be addressed through strengthening education programs in schools and communities more broadly. Women and girls must be central to the design and implementation of all menstruationrelated interventions, to ensure that solutions are appropriate, acceptable and supportive of human rights. 
